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NOVELTY - Film thickness of side wall protective film is changed and dry etchina is 
performed to form a gate electrode of predetermined pattern. * 

USE - For gate electrode formation in MOS transistor. 

ADVANTAGE - Prevents generation of side etching resulting from difference of 

j^c^rstoSss.^ 8 electrode formation ' since side wai1 p«t-tiv. 
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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the 
occurrence of side etching caused by the difference in 
etching rate, and to suppress the increase in resistance 
following the effect of fine wire by a method wherein dry 
etching is performed by changing the thickness of a side 
wall protective film for formation of an element 
formation layer using the side wall protective film. 
SOLUTION: First, the natural oxidation film on the 
surface of a polysilicon layer is removed by etching. 
Subsequently, the impurity-doped part on the surface of 
the polysilicon film 3 is dry-etched by using both dry 
etching gas and side wall protection film forming gas. 
Then, the non-doped part of the lower layer section of 
the polysilicon film 3 is dryetched using both dry-etching 
gas and the side wall protection film forming gas. When 
the polysilicon film 3 is dry-etched by using the side wall 
protecting film, dry etching treatment is performed while 
the thickness of the side wall protecting film is being 
changed in accordance with the concentration of 
impurities contained in the layer of the polysilicon film 3. 
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..♦NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

predsefy CUment ^ ^ tfanSlated by com P uter - So the translation may not reflect the original 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] It is the manufacture approach of a semiconductor device which is the process which said dry 
etching process changes the thickness of a side-attachment-wall protective coat in the manufacture 
approach of a semiconductor device of having a dry etching process for forming the component 
dTe^hin g ayer m a predetermined pattern usin § a side-attachment-wall protective coat, and performs 
[Claim 2] The process which the thickness of said si de-attachment- wall protective coat is changed and 
performs dry etching is the manufacture approach of a semiconductor device according to claim 1 which 
consists of a process to which the thickness of a side-attachment-wall protective coat carries out dry 
etching in the thick condition, and a process to which the thickness of a side-attachment-wall protective 
coat carries out dry etching in the thin condition. V "u*uve 

[Claim 3] The process which the thickness of said side-attachment-wall protective coat is changed and 
performs dry etching is the manufacture approach of a semiconductor device according to claim 1 which 
is the process which performs dry etching while changing the thickness of a side-attachment-wall 
protective coat according to the etching rate to etching gas 

eSh^tn ^tl?r S 1 W hlCh ±Q thic J mess of said side-attachment-wall protective coat carries out dry 
etching in the thick condition is a manufacturing method of a semiconductor device according to claim 1 
which is the process which etches the polish recon film with which the impurity was doped 
[Claim 5] The dry etching process for forming a predetermined pattern, forming said side-attachment- 
wall protective coat is the manufacture approach of a semiconductor device according to dZ. 1 which 
is the process which forms a gate electrode. 

[Claim 6] | Said impurity is a manufacturing method of a semiconductor device according to claim 4 
which is 5B group element of the periodic table. 

^Jh 1116 ^ 00688 WhiGh ^ thickneSS ° f Said side-attachment-wall protective coat is changed, and 
performs dry etching is a manufacturing method of a semiconductor device according to claim 1 which 

^JTT* ''I u hlle thick6r than the thickness of said side-attachment-wall protective 

coat at the time of etching the polish recon film with which the impurity of said polish recon film is not 
doped in the thickness of said side-attachment-wall protective coat at the time of etching the part by 
which the impurity of said polish recon film was doped P y 

[Claim 8] The process which the thickness of said side-attachment-wall protective coat is changed and 
performs dry etching is a manufacturing method of a semiconductor device according to claim 1 which 

for™ tin°n Ce t SS t h Wh ; Ch T f " ? M "** *»* M ca P ad * for side-attachment-wall protective coat 
formation at the time of etching the part by which the impurity of said polish recon film is not doped in 
whi^IT* S ! side-attachment-wall protective coat formation at the time of etching the part by 
which the impurity of said polish recon film was doped. [ many ] 

[Claim 9] The gas for said side-attachment-wall protective coat formation is a manufacturing method of 

a semiconductor device according to claim 8 which is a hydrogen bromide § 

[Claim 10] The process which the thickness of said side-attachment-wall protective coat is changed, and 
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nSl 1 h Th ? P , r0CeSS WhiGh ? 6 thickneSS 0f said side-attachment-wall protective coat is changed and 
performs dry etching ,s a manufacturing method of a semiconductor device according to dTm 7^2 

SVi2,J5f P . u h u h formS 311 mSulat0r ^ on a semi-conductor substrate and me process 

, ? f ? C ° nS1StS ° f P ° Hsh recon on ^ insulator ^yer, The procesTwKooes an 
mpunty in the ayer which consists of this polish recon, and the process to which tL th ckness of a 
ide-attachment-wall protective coat carries out dry etching for the part by which i the °imiSrf*e 

a semiconductor device of having the process which performs dry etching for the cart bv whirh th? 



[Translation done.] 



htt P^/ww4J P dl.nci P i.gojp/ C gi-bin/tran_web_c g i_ejje7u=htt P % 



4/13/05 



JP, 11-220 123 ,A [DETAILED DESCRIPTION] 



Page 1 of 6 



♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

prIdse?y CUment ^ ^ tnmslated by com P uter So the translation may not reflect the original 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



[Field of the Invention] This invention relates to the manufacture approach of a semiconductor device 
especially the dry etching approach used in the gate electrode formation process of an MOS (Metal ' 
Oxide Semiconductor) transistor . v 

[0002] 

[Description of the Prior Art] In recent years, in the field of a semiconductor device integration 
advances increasingly, for example, detailed-ization of the structure progresses about a VLSI and the 
demand to ultra-fine processing technology is becoming still severer. For example, development of the 
process which is compatible in an anisotropy and a high selection ratio is desired also about gate 
processing using silicon system ingredients including polish recon. 

[0003] By the way, the technique of etching is taken, forming a protective coat (henceforth a "side- 
attachment-wall protective coat") in the side attachment wall of a layer, when the resultant which 
generated ingredients other than an oxide film about reservation of the anisotropy configuration by 
plasma etching at the time of plasma etching when for example, the component formative layer was 
tormed by the predetermined pattern re-dissociates in the plasma 

[0004] | Moreover, the absolute value and dispersion of dimension gaps, such as the component formative 
layer, have posed a problem with detailed-izing of the structure of the latest semiconductor device The 
approach of shortening the residence time of the etching gas under etching processing has been adopted 
by etching as a cure for it, performing for example, high-speed exhaust air 

[0005] However, by the above-mentioned approach, as a result of the residence time of the etching gas 
under etching processing becoming short, it is controlled that a resultant re-dissociates in the plasma 
during etching processing, deposits decrease in number, and a side-attachment-wall protective coat thin- 
film-izes. If a side-attachment-wall protective coat thin-film-izes, side etching will progress too much or 
the phenomenon called notching will arise, and the absolute value and the problem of dispersion of ' 
dimension gaps, such as the component formative layer, will not be solved 

[0006] Although there is also a method of raising substrate impression bias as a cure for this there are a 
fall of the selection ratio to etching with the gate oxide of a substrate and fear of oxide-film degradation 
by plasma damage generating shortly. 5 
[0007] On the other hand, in the semiconductor device, when using the polish recon film as an electrode 
material or a contact ingredient, after growing up the polish recon film, it is usually heat-treating by 
doping impurities, such as Lynn and boron, in polish recon by ion-implantation or the diffusion method 
by chemical vapor deposition (CVD method) or the sputtering method. Thus, when the polish recon film 
containing an impurity is used as a gate electrode on gate oxide, by heat treatment added after polish 
quTty 8 imPUlity ^ SPread ^ 8ate ° Xide de S radation is brou g ht to the membraneous 

[0008] In order to avoid it, the technique of performing processing of a gate electrode i e the dry 
etching of the polish recon film containing an impurity, is known without heat-treating. ' 
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.[0009] 

[Problem(s) to be Solved by the Invention] However, by the technique of not performing the above- 
mentioned heat treatment, the doped impurity will incline and exist in the polish recon surface section 
The part which doped n mold dopant which are periodic table 5B group elements such as Lynn and 
arsenic Since the etching rate (etched easy) is large as compared with the polish recon which is not 
doped, there is a problem on which side etching goes into the surface section of the polish recon film 
with which n mold impurity was doped locally (refer to drawing 7 R> 7 (a) and (b)) In addition to the 
thinness of the side-attachment-wall protective coat by the above high-speed exhaust air processes such 
side etching originates in accelerating of the etching rate produced in n mold doped polysilicon 
[0010] When side etching occurs, the silicon nitride film excellent in step coverage nature for sidewall 
spacer formation will enter into this side etching section, and a gate electrode top face will be covered in 
the side etching section (refer to drawing 7 (c) and drawing 8 (d), and (e)). 
[001 1] Therefore, the formation area of metal silicide, such as titanium silicide formed of the next 
Sahcide process, becomes small, the resistance rise accompanying the so-called thin line effectiveness is 
brought about, and there is a possibility of leading to the fall of the dependability of a semiconductor 
device. 

[0012] Generating of side etching resulting from the difference of the etching rate produced in case the 
component formative layer is formed in a predetermined pattern by dry etching, using a side-attachment- 
wall protective coat is prevented, the formation area of metal silicide, such as titanium silicide formed of 
the Sahcide process, becomes small, this invention controls the resistance rise accompanying the so- 
called thin line effectiveness, and it aims at offering the manufacture approach of manufacturing a 
reliable semiconductor device. 
[0013] 

[Means for Solving the Problem] This invention is the manufacture approach of a semiconductor device 
ot having a dry etching process for forming the component formative layer in a predetermined pattern 
using a side-attachment-wall protective coat this purpose being attained, and said dry etching process 
offers the manufacture approach of the semiconductor device which is the process which the thickness 
of a side-attachment-wall protective coat is changed, and performs dry etching. 

[0014] In the manufacture approach of the semiconductor device of this invention, the process which the 
thickness of said side-attachment-wall protective coat is changed, and performs dry etching is the 
manufacture approach of the semiconductor device which consists of a process to which the thickness of 
a side-attachment-wall protective coat carries out dry etching in the thick condition preferably and a 
process to which the thickness of a side-attachment-wall protective coat carries out dry etching in the 
thin condition. 6 
[0015] In the manufacture approach of the semiconductor device of this invention, the process which the 
thickness of said side-attachment-wall protective coat is changed, and performs dry etching is the 
manufacture approach of the semiconductor device which is the process which performs dry etching 
preferably while changing the thickness of a side-attachment-wall protective coat according to the 
etching rate to etching gas. 

[0016] In the manufacture approach of the semiconductor device of this invention, the process to which 
the thickness of said side-attachment-wall protective coat carries out dry etching in the thick condition is 
a process which etches the polish recon film with which the impurity was doped preferably the dry 
etching process for forming a predetermined pattern, forming said side-attachment-wall protective coat 
is a process which forms a gate electrode, and said impurity has desirable 5B group element of the 
periodic table. 

[0017] The process which the thickness of said side-attachment-wall protective coat is changed and 
performs dry etching in the manufacture approach of the semiconductor device of this invention is a 
process etched while making it thicker than the thickness of said side-attachment-wall protective coat at 
the time of etching the polish recon film with which the impurity of said polish recon film is not doped 
in the thickness of said side-attachment-wall protective coat at the time of etching preferably the part bv 
which the impurity of said polish recon film was doped. 
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• [001 8] Moreover, the process which the thickness of said side-attachment-wall protective coat is 
changed, and performs dry etching in the manufacture approach of the semiconductor device of this 
invention is a process which uses and is etched rather than said capacity for side-attachment-wall 
protective coat formation at the time of etching the part by which the impurity of said polish recon film 
is not doped in the capacity for said side-attachment-wall protective coat formation at the time of etching 
more preferably the part by which the impurity of said polish recon film was doped. [ many ] 
[0019] The gas for said side-attachment-wall protective coat formation is a hydrogen bromide or 
hydrogen iodide preferably, the process which the thickness of said side-attachment-wall protective coat 
is changed, and performs dry etching is reactive ion etching (Reactive Ion Etching) preferably and the 
process which the thickness of said side-attachment-wall protective coat is changed, and performs dry 
Snomxu 8 desirable S as cont aining chlorine, oxygen, and a hydrogen bromide as gas for etching 
[0020] The process which the manufacture approach of this invention is the manufacture approach of a 
semiconductor device of having a MOS transistor, suitably, and forms an insulator layer on a semi- 
conductor substrate, The process which forms the layer which consists of polish recon on this insulator 
layer, and the process which dopes an impurity in the layer which consists of this polish recon The 
process to which the thickness of a side-attachment-wall protective coat carries out dry etching for the 
part by which the impurity of the layer which consists of said polish recon was doped in the thick 
condition, It has the process which performs dry etching for the part by which the impurity of the layer 
which consists of said polish recon is not doped in the condition that a side-attachment-wall protective 
coat is thin. F 
[0021] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention explains the manufacture 
approach of the semiconductor device of this invention to a detail. 

[0022] The 1st operation gestalt of 1st operation gestalt this invention is an example of application in 
case the formation approach of the gate electrode of the MOS transistor which uses the semi-conductor 
manufacture approach of this invention, i.e., said component formative layer, is a gate electrode 
[0023] | First, as shown in drawing 1 (a), the oxidation insulator layers 2, such as silicon oxide are 
formed by the usual approaches, such as for example, a heat CVD method and LOCOS oxidation on the 
semi-conductor substrates 1, such as a silicon semi-conductor substrate. In this case in forming an N- 
channel metal oxide semiconductor transistor and forming a P channel MOS transistor for a p-type 
silicon semi-conductor substrate, it uses n mold silicon semi-conductor substrate ' 
[0024] Subsequently, the polish recon film 3 is formed by the usual approaches, such as a CVD method 
on this oxidation insulator layer on the whole surface. 

[0025] | Next, as shown in drawing 1 (b), the ion implantation of the impurity is carried out to said polish 
recon film 3 surface section with ion-implantation. As an impurity, the compound of Lynn or arsenic can 
be used as an n mold impurity, and a boron compound can be used as a p mold impurity Of this ion 
implantation, the part 4 by which n mold impurities, such as Lynn and arsenic, were doped is formed in 
a polish recon film 3 surface part. 

[0026] Subsequently, the silicon oxide film 5 is made to deposit on the whole surface with a CVD 
method etc., as shown in drawing 1 (c). Next, as shown in drawing 2 (d), the resist film which is not 
illustrated on the whole surface is made to deposit, for example, photo etching performs patterning of 
the silicon oxide film 5 for electrode formation. 

[0027] Thus, dry etching, such as reactive ion etching [ film / 3 / polish recon ] (Reactive Ion Etching) 
using a side-attachment-wall protective coat, performs pattern formation of a gate electrode on the 
following conditions to the obtained substrate. 

[0028] First, etching removes the natural oxidation film of the surface section of the polish recon film 3 
[0029] 1S rated " The etchin § conditions at this time are as follows, for example. 

Etching gas flow rate : C12 120sccm temperature : 20-degree-C microwave (2.45GHz) output - 400W 
substrate bias RF (400kHz) output: - 50W displacement As shown in 6001. / then drawing 2 (e) s the 
part by which the impurity of the surface section of the polish recon film 3 was doped : For example, 

http://www4.ipdl .ncipi .go.j p/cgi-bin/tran_web_cgi_ejj e 4/13/05 



JP,11-220123,A [DETAILED DESCRIPTION] 



Page 4 of 6 



chlorine gas and dry etching gases, such as mixed gas of oxygen gas, For example, dry etching is 
performed by using together the gas for side-attachment-wall protective coat formation of a hydrogen 
bromide etc. The dry etching conditions at this time are as follows, for example 
[00301 F 
#xfefi: C lj 6 0 s c cm 



0 2 5 s c c m 
HB r 6 0 s c cm 



temperature : - 20-degree-C microwave (2.45GHz) output: - 400W substrate bias RF (400kHz) output 
-- 25 W displacement : Since an etching rate also becomes high so that high impurity concentration is as 
high as a surface in this case 3001./s and high impurity concentration is high, it usually comes out of it 
that the width of face of the gate has spread, so that the configuration of the surface section of the polish 
recon film 3 after etching goes downward from the surface section of the polish recon film 3 
[003 1] Next, as shown in drawin g! (f), for example, chlorine gas, dry etching gases, such as mixed gas 
ol oxygen gas, and the gas for side-attachment-wall protective coat formation of a hydrogen bromide 
etc. are used together for the part by which the impurity of the lower layer section of the polish recon 
tilm 3 is not doped, and dry etching is performed. The conditions of the dry etching at this time are the 
following conditions. 



[0032] 

%7M& \ C 1, 9 0 s c cm 
0 2 5 s c c m 
HB r 3 0 s c cm 



temperature : - 20-degree-C microwave (2.45GHz) output: - 400W substrate bias RF (400kHz) output 
- 25 W displacement : The manufacture approach of 6001. [ /] this invention s It is characterized by 
performing dry etching and forming the pattern of a gate electrode, changing the thickness of the side- 
attachment-wall protective coat of the part by which the impurity of the surface section of the polish 
recon film 3 was doped, and the part by which the impurity of the lower layer section of the polish recon 
turn 3 is not doped. That is, dry etching is performed, changing the thickness of a side-attachment-wall 
protective coat according to the concentration of the impurity contained in the layer of the polish recon 
film 3 in the polish recon film 3 in case dry etching is performed using a side-attachment-wall protective 
coat. r 

[0033] Usually, the etching rate to etchant (etching gas) is so high that the high impurity concentration 
doped in polish recon is high, or [ therefore, / that the part with the high high impurity concentration 
contained in the polish recon film 3 has the low high impurity concentration which thickens thickness of 
a side-attachment-wall protective coat, namely, makes / many / the amount of the gas for side- 
attachment-wall protective coat formation, performs dry etching, and is contained in the polish recon 
turn 3 j - or the part not existing makes thin relatively thickness of a side-attachment-wall protective 
coat, namely, lessens the amount of the gas for side-attachment-wall protective coat formation and 
performs dry etching. 

[0034] The thickness of a side-attachment-wall protective coat can be freely set up with various 
parameters, such as a flow rate of the gas for side-attachment-wall protective coats, displacement of the 
gas exhausted from a vacuum chamber, and temperature of a sample base 

[0035] Thus, generating of side etching in a part with the high high impurity concentration in the polish 
recon Mm which had become a problem conventionally can be effectively prevented by performing drv 
etching, changing the thickness of a side-attachment-wall protective coat 

[0036] Therefore, in case the component formative layer is formed in a predetermined pattern by dry 
etching according to the semi-conductor manufacture approach of the 1st operation gestalt of this 
invention using a side-attachment-wall protective coat, are generated. Prevent generating of side etching 
resulting from the difference of an etching rate, the formation area of metal silicide, such as titanium 
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' sil jf id \ formed °L ±e SaIicide Process, becomes small, and the resistance rise accompanying the so- 
called thin line effectiveness is controlled. The manufacture approach of manufacturing a reliable 
semiconductor device can be offered. 

[ °f°i 71 J h u 2nd , operat ; on Sf stalt of 2nd °P eration gestalt this invention is the example of manufacture 
of the N-channel metal oxide semiconductor transistor which applied the manufacture approach of this 
invention rr 



{ JSJJc "i 11 ls ^ shown J n drawin g3 (a) - as - the p-type silicon semi-conductor substrate 6 top - 
LOCOS - law (Locos Oxidation of Silicon) The thick silicon oxide film (component demarcation 
membrane) 7 of thickness is formed. In this case, the silicon oxide film on a component formation field 
can be removed further once, for example, the silicon oxide film (gate oxide 1 1) can also be again 
formed by the CVD method, the sputtering method, etc 

[0039] then it is shown in drawing 3 (b) - as - the whole surface - the polish recon layer 8 - for 
examp e, a CVD method or the sputtering method etc. - forming - the surface section - the [ for 
example, / of the periodic tables, such as phosphorus compounds, ] - the part 9 in which the impurity 
was doped by the surface section of the polish recon layer 8 is formed by carrying out the ion 
implantation of the compound of 5B group element with ion-implantation 

r^ 0 L N rV«^ OWn ^ T^f^ ( ? X thG Silic ° n ° xide fllm 10 is formed in the wh °le surface with a 
CVD method. Subsequently, after making the resist film which is not illustrated deposit on the whole 
surface as shown in drawing 4 (d), photo etching performs patterning and the silicon oxide film 1 0 is 
formed in a predetermined pattern from that of etching. 

[0041] Subsequently, changing the thickness of the side-attachment-wall protective coat of the part b V 
which the impurity of the surface section of the polish recon film 3 was doped like the case of the 1st 
operation gestalt in the polish recon film 8, and the part by which the impurity of the lower layer section 
of the polish recon film 8 is not doped, dry etching is performed and the pattern of a gate electrode is 
formed Dry etching of the part in which the impurity of the lower layer section of the polish recon film 
tT ? g - by drawm S 4 < e ) is carried out the mi ddle when carrying out dry etching of the 
part by which the impurity of the surface section of the polish recon film 8 was doped, and the condition 
of having formed the gate electrode is shown in drawing 4 (f) respectively 

^V\^STaI B ° f Side 6tCh ^ g ^ a Part With the high high im P urit y concentration in the polish 
TrZfl 0? u -T 6 a P l° hlem conventlonall y can be effectively prevented by performing dry 
SSSft C t angm§ ^ e thl u ckn T f a side-attachment-wall protective coat like the 1st operation gestalt 
[0043] Subsequently, n by which the low-concentration impurity was doped by performing an ion 
implantation comparatively shallowly with ion-implantation between the gate electrode and the 
nSTw l ema fT memb f ra ne in n mold impurities, such as Lynn and arsenic, after leaving the gate 
oxide 1 1 of the ga e electrode lower part and carrying out etching removal of the silicon oxide film of 
he component field on a substrate 6, as shown in ±awing_5 (g) - A field 12 is formed. The conditions of 

mn^T P a T° n V " hm f m the energy 0f 10 - 30keV ; and 2x1015 to 8xl015-/cm2. It is a dose 
[0044] Next after making oxidization insulator layers, such as silicon oxide, deposit on the whole 

elS In V n m f™fi <** ? s u id u 6Wa11 14 iS f ° rmed in Said gate electrode side face by anisotropic 
etching, and it is said n. - n+ by which the high-concentration impurity was doped by [ of a field 121 
applying outside from the edge lower part of a sidewall 14, for example, outside performing an ion 
implantation comparatively deeply with ion-implantation further A field 13 is formed The conditions of 
mn^r7 ^ atl0n at thlS , time m the energy of 40 -80keV, and 1x1014 to 8xl014-/cm2. It is a dose 

I a - the / mCtUre f0m ! ed iS ° alled LDD StnJCture D °P ed Drain Structure), and it is ' 

established in order to reduce the so-called hot electron effectiveness 

[0046] Subsequently as are shown in drawings (i), and etching removes the silicon oxide film of the 
gate electrode upper layer and it is shown in drawing 6 (j) A titanium layer by the sputtering method 
etc., after making it deposit on the whole surface, for example, by heating After making the titanium on 
the polish recon film into titanium silicide, the conductive high titanium silicide film 15 is formed on the 
silicon film by removing only unreacted titanium. 

[0047] And as shown in drawing 6 (k), an interlayer insulation film 16 is formed in the whole surface. 
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• " n^n e ^ 0 n n h UCt0r d f' 6 ^i Ch , haS ^ N_Channel metal oxide semiconductor transistor made into the 
Z that manUfaCtUred by f0rmm S a contact h0,e md formi *8 Predetermined wiring structure etc. 

8 r e [ ? d ^ 0386 the c ? m P° nent formative layer is formed in a predetermined pattern by dry 
nnSn ' n QPeratl °; g6Stal : aCC ° rding t0 1116 Conductor manufacture approach of Se 2nd 
operation gestalt, using a side-attachment-wall protective coat. Prevent generating of side etching 

1 £2? from ^f f f^ ofan etching rate, the formation area of metal silicide, such as Sum 
^ M hiT ff*? SallClde Pr0C6SS n beC ° meS SmaJ1 ' ^ the resistance rise accompanying the so 
tlt^A 116 f 6CtlVen T 18 C ° n ?° lled The manufacture approach of manufacturing reliable 
semiconductor device can be manufactured. 

[0049] in addition , although formation of a gate electrode be took for the example and this invention be 
S ?S g6 f 1 f above " mentioned implementation , the 

approach of this invention be characterize by the thing resulting from a difference of the etching mte to 
™h? *t7^ f 6ne f m§ ° f i°, Cal Side 6tching can be P revent effectivel y * ^e dry etchbg memods 
Hon, l S 5? ' f 6 [ m thC CaSe ° f be thC layer by Which the im P urit y be d °Ped , and the layer wmthbT ' 
dope ] . Therefore in processing of the large general component formative layer it cannot be 

eTh?r" 
[0050] 

[Effect of the Invention] As explained above, this invention is the manufacture approach of a 

^££2^ : n?T t ng ' dry / tChing Pr0C6SS f0f ^ thG -mponenfformative layers, such 
etcLno nrnr T * P red / temin ed pattern using a side-attachment-wall protective coat, and sa^d dry 
Sn! P f h S ^manufacture approach of the semiconductor device which is the process whtch the 
Sickness of a side-attachment-wall protective coat is changed, and performs dry etching 

Z ltZ g t0 a" mVenti ° n ' 8 f efating ° f Side etchin § resultin g from the difference of an etching 
rate produced in case the component formative layer is formed in a predetermined pattern by dry 
etching, using a side-attachment-wall protective coat can be prevented, and the dry etching of little 
component formative layer of**** of a dimension becomes possible 8 

Md^S^h^ 0 ' 1 * mCtal SiliCidC ' SUCh aS titanium Silicide fomed of the eontinuing 
ialic de process, can become small, the resistance rise accompanying the so-called thin line 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the manufacture approach of a semiconductor device 
especially the dry etching approach used in the gate electrode formation process of an MO S (Metal ' 
Oxide Semiconductor) transistor. v 

[Translation done ] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

prIctely° CUment ^ ^ C ° mPUter S ° ** mEy n0t refleCt the 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] In recent years, in the field of a semiconductor device integration 
SZTt TT 81 * f ° r 6Xample ' detailed -^tion of the structure progressed I StT^SL L the 
nr^ h u Pr0C K, SSmg teChn ° l0gy is beCOming sti11 seve «* For example, develomnem o L 
n oc 18 T Patlble m ^ aniSOtr ° Py and a high selecti ^ is desired a so aboutTate 

™ S i " g USmg slIlcon s y gtem ingredients including polish recon 8 
[0003] By the way, the technique of etching is taken, forming a protective coat (henceforth a "side- 
a^chment-wall protective coat") in the side attachment wall of a layer, when the resuhant which 
generated ingredients other than an oxide film about reservation of the anisotropy coSation bv 

fo 3 bv C me g n^ 1 ^ fa ""^ the —entforma Sayer was 

rnn^n x7 P redetermined Pattern re-dissociates in the plasma Y 

LyerTvS 

»™™?h JTt ■ I } detailed-izing of the structure of the latest semiconductor device The 
approach of shortening the residence time of the etching gas under etching processing has beeTadooted 
mnn^m 8 & * * T f ? * performing for exam P Ie ' hi S h -*P eed exhaust ai? P 
nnHpr * ^ ah u 0YQ - m ^ 0 ^ approach, as a result of the residence time of the etching gas 

under etching processing becoming short, it is controlled that a resultant r^ss^inSSST 

fZ? 2e fffS C r h 8 ' d ?° Si H d6CreaSe in nUmb6r ' and a ^-attachment-waif IrZ^lZthin- 

hlm-izes. If a side-attachment-wall protective coat thin-film-izes, side etching will nroeress tZ rhl 

die phenomenon called notching will arise, and the absolute valu'e and he pSm 7! ZTonZ ' 

fZ«Znu gaP \ S f h 38 the com P° nent fonnative layer, will not be solved ? 

K th ° Ug t h there 18 aIso a l method of rising substrate impression bias as a cure for this there are a 

^at^ 

[0007] On the other hand, in the semiconductor device, when using the polish recon film as an electrode 
S3S ° r " v T 6d T lent ' after growing U P the P° lish recon film, it is um^^S^T^ 
bvdSTT ' T h 38 and b ° r0n ' in P ° Ush recon b y ion-implantation orflJSS^m^hod 
by chemical vapor deposition (CVD method) or the sputtering method Thus when the Polish remnfiL 
containing an impurity is used as a gate electrode on gate oxide, by heat tSmTn adde after oohsh 
nx^film growth, an impurity is spread in gate oxide and d^oai. bn^toll^^ 

E oVthtnoHr^ n of P erformin 8 Pressing of a gate electrode, i.e., the dry 

etching of the polish recon film containing an impurity, is known without heat-treating. 
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predsefy 0011 " 16111 ^ ^ ******** by com P uter - So the translation may not reflect the original 
2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 

EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, this invention is the manufacture approach of a 
semiconductor device of having a dry etching process for forming the component formative layers such 
eLhinfJ 3 Y 1 " Pred ; temmed P attern usin S a ^-attachment-wall protective coat, and said dry 
P f i S th t m ^ ufacture a PP roach of the semiconductor device which is the process which the 
Aickness of a side-attachment-wall protective coat is changed, and performs dry etching 
ZJ ^ CCO f ng t0 th } S invention > generating of side etching resulting from the difference of an etching 
rate produced in case the component formative layer is formed in a predetermined pattern by dry 
etching, using a side-attachment-wall protective coat can be prevented, and the dry etching of little 
componentf 0 rmativelayerof**** 0 fadimensionbecomespossible cning or little 

ZlTntf 0 ^ the k fonnation a ^a f metal silicide, such as titanium silicide formed of the continuing 
Sahcide process, can become small, the resistance rise accompanying the so-called thin line 
f^S" ^ COntr ° IIed ' and a leading Conductor device can be manufactured for the reliable 
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* NOTICES * 
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irIdsefy° CUment ^ ^ tnmslated by com P uter So the translation may not reflect the original 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, by the technique of not performing the above- 
mentioned heat treatment, the doped impurity will incline and exist in the polish recon surface section 
The part which doped n mold dopant which are periodic table 5B group elements, such as Lynn and ' 
arsenic Since the etching rate (etched easy) is large as compared with the polish recon which is not 
doped, there is a problem on which side etching goes into the surface section of the polish recon film 
with which n mold impurity was doped locally (refer to drawing 7 R> 7 (a) and (b)). In addition to the 

^1 ; attaChme T Wa11 pr °i eCtive COat by the above hi § h - s P eed exha ust air processes, such 

mm n w? g 0n ? nate f m accelerating of the etching rate produced in n mold doped polysilicon 
[0010] When side etching occurs, the silicon nitride film excellent in step coverage nature for sidewall 
spacer formation will enter into this side etching section, and a gate electrode top face will be covered in 
the side etching section (refer to drawing 7 (c) and drawing s (d) and (e)) 
[001 1] Therefore the formation area of metal silicide, such as titanium silicide formed of the next 
htlt fhn? 8 ' Hr meS Sma11 ' ? e , resis if ce rise accompanying the so-called thin line effectiveness is 
brought about, and there is a possibility of leading to the fall of the dependability of a semiconductor 

S!f ratin r f f ^ etCh i n8 Te ! Uhmg fr ° m the difference 0fthe etchin § rate P f0du <*d in case the 
^Zltl T 1S /°; m u d f ' P redetemined Pattern by dry etching, using a side-attachment- 
wall protective coat is prevented, the formation area of metal silicide, such as titanium silicide formed of 

^ c> Zr ftS ^^ff C ° meS ^ thiS inVenti ° n C ° ntr0ls the resistance rise accompanying the so- 
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• * NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

predsefy CUment ^ ^ tnmslated by com P uter - So the translation may not reflect the original 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] This invention is the manufacture approach of a semiconductor device 
of having a dry etching process for forming the component formative layer in a predeterminXttem 
using ; a side-attachment-wall protective coat this purpose being attainedf and said dry etchin„s 
off 1 Tu T T r ° aCh ° f thC semiconductor device which is the process which the thickness 
SCfi s ; i d T e " a ? achment - w ^ protective coat is changed, and performs dry etching 

[0014] In the manufacture approach of the semiconductor device of this invention, the process which the 
thickness of said side-attachment-wall protective coat is changed, and performs dry etching's the 
manufacture approach of the semiconductor device which consists of a process to which the th cLess of 
ZtT w^lT eCtiW t C ° at CaiTieS ° Ut dry etchin § in the thick condi ti°* Preferably, Td a 
Tn conSn 1 * Slde " attachment " wa11 P^ective coat carries out dry etching in the 

lhti 5 l ^ ^ T U 5 aCtUre ? PPr ° aCh ° f the semicondu ctor device of this invention, the process which the 
th ckness of said side-attochment-wall protective coat is changed, and performs dry etching is the 
manufacture approach of the semiconductor device which is the process which performs drV etcrL 
Sc^ 

fhelhi^n? 16 m , an " faC ^ re a PP r u oach of the semiconductor device of this invention, the process to which 
die thickness of said side-attachment-wall protective coat carries out dry etching in the "hick condkion is 
a process which etches the polish recon film with which the impurity was toprtj^J^tefa 
ff™° Ce t S f £ r /° rmmg a P redetermined W™> Arming said side-attachment-wall JSe^coat 
peL P I tabll " 8atC el6Ctr0de ' ^ Said impUdty haS d6Sirable 5B element of the 

El pr 7 which ; the ^ness of said side-attachment-wall protective coat is changed and 
performs dty etching in he manufacture approach of the semiconductor device of this invention is a 
K^^ ma, rf h thick f ^ thC thickneSS ° f Said ^-attachment-wall protective oat at 
in the^hil f 8 7°i 1Sh fllm With WhlCh the 0f said P° ,ish ^con film is not doped 

wh fX T slde - atta L chm ent-wall protective coat at the time of etching preferably the part b v 

which the impurity of said polish recon film was doped Y P Y 

21? Perf0rms dry u etchin S in the manufacture approach of the semiconductor device of this 
invention is a process which uses and is etched rather than said capacity for side-attachment-wal 

i nTZeZ t mah0n uT ^ °1 6tChing the Part by Which * e of said Pol "h Icon film 

is not doped m the capacity for said side-attachment-wall protective coat formation at the time of etchL 

moiQ?^ b V he Pa f b J WMch the impurity of said P° lish recon film was doped. [ many? 
[0019] The gas for said side-attachment-wall protective coat formation is a hydrogen bromide or 

islSt; P ? erabl J' ^ P , r ° CeSS Which thC thickneSS ° f Said ride^r^SSve coat 
I, 8 u- S eT l°T diy ? chmg 18 reactive ion etchin § (^active Ion Etching) preferably and the 
process which the thickness of said side-attachment-wall protective coat is changed and performs dry 
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'• mnom 8 i aS desirable § as containing chlorine, oxygen, and a hydrogen bromide as gas for etching 
[U020J The process which the manufacture approach of this invention is the manufacture approach of a 
semiconductor device of having a MOS transistor, suitably, and forms an insulator layer on a semi- 
conductor substrate, The process which forms the layer which consists of polish recon on this insulator 
layer, and the process which dopes an impurity in the layer which consists of this polish recon The 
process to which the thickness of a side-attachment-wall protective coat carries out dry etching for the 
part by which the impurity of the layer which consists of said polish recon was doped in the thick 
condition, It has the process which performs dry etching for the part by which the impurity of the layer 
which consists of said polish recon is not doped in the condition that a side-attachment-wall protective 
coat is thin. r 
[0021] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention explains the manufacture 
approach of the semiconductor device of this invention to a detail. 

[0022] The 1 st operation gestalt of 1 st operation gestalt this invention is an example of application in 
case the formation approach of the gate electrode of the MOS transistor which uses the semi-conductor 
manufacture approach of this invention, i.e., said component formative layer, is a gate electrode 
[0023] First as shown in drawing 1 (a), the oxidation insulator layers 2, such as silicon oxide are 
formed by the usual approaches, such as for example, a heat CVD method and LOCOS oxidation on the 
semi-conductor substrates 1, such as a silicon semi-conductor substrate. In this case in forming an N- 
channel metal oxide semiconductor transistor and forming a P channel MOS transistor for a p-type 
silicon semi-conductor substrate, it uses n mold silicon semi-conductor substrate 
[0024] Subsequently, the polish recon film 3 is formed by the usual approaches, such as a CVD method 
on this oxidation insulator layer on the whole surface. 

[0025] | Next, as shown in draMngJ. (b), the ion implantation of the impurity is carried out to said polish 
recon film 3 surface section with ion-implantation. As an impurity, the compound of Lynn or arsenic can 
be used as an n mold impurity, and a boron compound can be used as a p mold impurity Of this ion 
implantation, the part 4 by which n mold impurities, such as Lynn and arsenic, were doped is formed in 
a polish recon film 3 surface part. 

[0026] Subsequently, the silicon oxide film 5 is made to deposit on the whole surface with a CVD 
method etc., as shown in drawing! (c). Next, as shown in drawing 2 (d), the resist film which is not 
illustrated on the whole surface is made to deposit, for example, photo etching performs patterning of 
the silicon oxide film 5 for electrode formation. 

[0027] Thus, dry etching, such as reactive ion etching [ film / 3 / polish recon ] (Reactive Ion Etching) 
using a side-attachment-wall protective coat, performs pattern formation of a gate electrode on the 
following conditions to the obtained substrate. 

[0028] First, etching removes the natural oxidation film of the surface section of the polish recon film 3 
which is not illustrated. The etching conditions at this time are as follows, for example. 

Etching gas flow rate : C12 120sccm temperature : 20-degree-C microwave (2.45GHz) output - 400W 
substrate bias RF (400kHz) output: - 50W displacement As shown in 6001. /, then drawing (e) s the 
part by which the impurity of the surface section of the polish recon film 3 was doped : For example 
chlorine gas and dry etching gases, such as mixed gas of oxygen gas, For example, dry etching is ' 
performed bousing together the gas for side-attachment-wall protective coat formation of a hydrogen 
[0030 6tC ' 8 COnditions at this time are as follows > f or example. 

#*!sfi: C 1 8 6 0 s c cm 

0 2 5 s c cm 

HB r 6 0 s c cm 

temperature : - 20-degree-C microwave (2.45GHz) output: - 400W substrate bias RF (400kHz) output: 
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-- 25W displacement : Since an etching rate also becomes high so that high impurity concentration is as 
high as a surface in this case 30017s and high impurity concentration is high, it usually comes out of it 
that the width of face of the gate has spread, so that the configuration of the surface section of the polish 
recon film 3 after etching goes downward from the surface section of the polish recon film 3 
[003 1] Next, as shown in drawing 2 (f), for example, chlorine gas, dry etching gases, such as mixed gas 
ot oxygen gas, and the gas for side-attachment-wall protective coat formation of a hydrogen bromide 
etc. are used together for the part by which the impurity of the lower layer section of the polish recon 
tilm 3 is not doped, and dry etching is performed. The conditions of the dry etching at this time are the 
following conditinnQ 



following conditions. 
[0032] 

#*8ES: CI, 9 0 s c cm 
0 2 5 s c c m 
HB r 3 0 s c cm 



temperature : - 20-degree-C microwave (2.45GHz) output: - 400W substrate bias RF (400kHz) output 
~ 25 W displacement : The manufacture approach of 6001. [ /] this invention s It is characterized by 
performing dry etching and forming the pattern of a gate electrode, changing the thickness of the side- 
attachment-wall protective coat of the part by which the impurity of the surface section of the polish 
recon film 3 was doped, and the part by which the impurity of the lower layer section of the polish recon 
tilm 3 is not doped. That is, dry etching is performed, changing the thickness of a side-attachment-wall 
protective coat according to the concentration of the impurity contained in the layer of the polish recon 
tilm 3 in the polish recon film 3 in case dry etching is performed using a side-attachment-wall protective 



[0033] Usually the etching rate to etchant (etching gas) is so high that the high impurity concentration 
doped in polish recon is high, or [ therefore, / that the part with the high high impurity concentration 
contained in the polish recon film 3 has the low high impurity concentration which thickens thickness of 
a side-attachment-wall protective coat, namely, makes / many / the amount of the gas for side- 
attachment-wall protective coat formation, performs dry etching, and is contained in the polish recon 
tilm 3 J - or the part not existing makes thin relatively thickness of a side-attachment-wall protective 
coat, namely, lessens the amount of the gas for side-attachment-wall protective coat formation and 
performs dry etching. 

[0034] The thickness of a side-attachment-wall protective coat can be freely set up with various 
parameters, such as a flow rate of the gas for side-attachment-wall protective coats, displacement of the 
gas exhausted from a vacuum chamber, and temperature of a sample base 

[0035] Thus generating of side etching in a part with the high high impurity concentration in the polish 
recon tilm which had become a problem conventionally can be effectively prevented by performing drv 
etching, changing the thickness of a side-attachment-wall protective coat. 

[0036] Therefore, in case the component formative layer is formed in a predetermined pattern by dry 
etching according to the semi-conductor manufacture approach of the 1st operation gestalt of this 
invention using a side-attachment-wall protective coat, are generated. Prevent generating of side etching 
resulting from the difference of an etching rate, the formation area of metal silicide, such as titanium 
silicide formed of the Salicide process, becomes small, and the resistance rise accompanying the so- 
called thin line effectiveness is controlled. The manufacture approach of manufacturing a reliable 
semiconductor device can be offered. 

[ f°i 7 iy h u 2nd operation 8 estalt of 2nd operation gestalt this invention is the example of manufacture 
ot the N-channel metal oxide semiconductor transistor which applied the manufacture approach of this 
invention ' 



t " 1S „ n in drawing3 < a ) " as " the P-type siIicon semi-conductor substrate 6 top - 

LOCOS - law (Locos Oxidation of Silicon) The thick silicon oxide film (component demarcation 
membrane) 7 of thickness is formed. In this case, the silicon oxide film on a component formation field 
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• can be removed further once, for example, the silicon oxide film (gate oxide 1 1) can also be again 
formed by the CVD method, the sputtering method, etc. 

[0039] then, it is shown in drawing 3 (b) - as - the whole surface - the polish recon layer 8 - for 
examp e, a CVD method or the sputtering method etc. - forming - the surface section - the [ for 
example, / of the periodic tables, such as phosphorus compounds, ] - the part 9 in which the impurity 
was doped by the surface section of the polish recon layer 8 is formed by carrying out the ion 
implantation of the compound of 5B group element with ion-implantation 

[0040] Next as shown in drawing 3 (c), the silicon oxide film 10 is formed in the whole surface with a 
CVD method. Subsequently, after making the resist film which is not illustrated deposit on the whole 
surface as shown in drawing_4 (d), photo etching performs patterning and the silicon oxide film 10 is 
tormed in a predetermined pattern from that of etching. 

[0041] Subsequently, changing the thickness of the side-attachment-wall protective coat of the part by 
which the impurity of the surface section of the polish recon film 3 was doped like the case of the 1st 
operation gestalt in the polish recon film 8, and the part by which the impurity of the lower layer section 
of the polish recon film 8 is not doped, dry etching is performed and the pattern of a gate electrode is 
formed. Dry etching of the part in which the impurity of the lower layer section of the polish recon film 

llT Tulu S - y drawin S 4 (6) iS CaiTied 0Ut ±e middle when caiT y in S out dry etching of the 
part by which the impurity of the surface section of the polish recon film 8 was doped, and the condition 
of having formed the gate electrode is shown in drawing 4 (f), respectively 

£°1 2 ^ hU \- Tt ra ^ 8 ° f Side 6tC ^ 8 in a Part With the high hi 8 h im P urit y concentration in the polish 
recon film which had become a problem conventionally can be effectively prevented by performing dry 

Sc ^ 81118 f e th i ckne , SS 0f a si de-attachment-wall protective coat like the 1st operation gestalt 
[0043] Subsequently, n by which the low-concentration impurity was doped by performing an ion 
implantation comparatively shallowly with ion-implantation between the gate electrode and the 
component demarcation membrane in n mold impurities, such as Lynn and arsenic, after leaving the gate 
oxide 1 1 of the gate electrode lower part and carrying out etching removal of the silicon oxide film of 
the component field on a substrate 6, as shown in drawings (g) - A field 12 is formed. The conditions of 
mn^?r P 1 at thlS tlme "* the ener ^ of 10 - 30k eV, and 2x1015 to 8xl015-/cm2. It is a dose 
[0044] Next after making oxidization insulator layers, such as silicon oxide, deposit on the whole 
surface as shown in drawing 5 (h), a sidewall 14 is formed in said gate electrode side face by anisotropic 
etching, and it is said n. - n+ by which the high-concentration impurity was doped by [ of a field 12 1 
applying outside from the edge lower part of a sidewall 14, for example, outside performing an ion 
implantation comparatively deeply with ion-implantation further A field 13 is formed. The conditions of 
S? T° n at thlS time are the energy of 40 - 8 °keV, and 1x1014 to 8xl014-/cm2. It is a dose . 
Stir I 7- the / ructure forn ? ed is called LDD structure (Lightly Doped Drain Structure), and it is ' 
established in order to reduce the so-called hot electron effectiveness 

[0046] Subsequently as are shown in drawing_5 (i), and etching removes the silicon oxide film of the 
gate electrode upper layer and it is shown in drawing 6 (j) A titanium layer by the sputtering method 

the polish recon film into titanium silicide, the conductive high titanium silicide film 15 is formed on the 
silicon film by removing only unreacted titanium. 

[0047] And as shown in drawing 6 (k), an interlayer insulation film 16 is formed in the whole surface 
The semiconductor device which has the N-channel metal oxide semiconductor transistor made into the 
Eat™ 11 manufaCtUred by f0rming a contact hole and formin S predetermined wiring structure etc. 
[0048] Are generated in case the component formative layer is formed in a predetermined pattern by dry 
etching like the 1 st operation gestalt according to the semi-conductor manufacture approach of the 2nd 
operation gestalt, using a side-attachment-wall protective coat. Prevent generating of side etching 
resulting from the difference of an etching rate, the formation area of metal silicide, such as titanium 

rlTtwT °l ° lde Pr ° CeSS ' beCOmeS sma11 ' and the resistance rise accompanying the so- 
called thin line effectiveness is controlled. The manufacture approach of manufacturing a reliable 
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semiconductor device can be manufactured. 

[0049] in addition , although formation of a gate electrode be took for the example and this invention be 
explained with the gestalt of the above-mentioned implementation , the semi-conductor manufacture 
approach of this invention be characterize by the thing resulting from a difference of the etching rate to 
etchant tor which generating of local side etching can be prevent effectively in the dry etching methods 
such as Rffi , like [ m the case of be the layer by which the impurity be doped , and the layer which be ' 
dope ] . Therefore, in processing of the large general component formative layer, it cannot be 
overemphasized that it can apply also when local side etching resulting from the difference of the 
etching rate to etchant arises. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is drawing showing the outline of each process of manufacture of the 
semiconductor device of the 1st operation gestalt of this invention, (a) is the sectional view in which an 
insulator layer and the polish recon film were formed on the semi-conductor substrate, and is a sectional 
view in the condition that are the sectional view which carried out the ion implantation of the impurity 
to the polish recon film surface section, and (c) formed the silicon oxide film on it further from the 
condition which shows (b) in (a). 

[Drawing 2] Drawin g 7, is drawing showing the outline of each process of manufacture of the 
semiconductor device of the 1st operation gestalt of this invention, (d) is a sectional view in the middle 

et^ra^ SeC T a i V1 u W u 0n WhiCh the / iliC ° n ° xide fllm WaS P r0cessed ' ( e > havi *g carried out dry 
etching of the part which the impurity of the polish recon film surface section contains from the 
condition shown in (d) from the condition shown in drawing 1 (c), and (f) is the sectional view which 
earned out dry etching of the part which does not contain the impurity of the polish recon film and 
formed the gate electrode from the condition shown in (e). 

(Drawing 3] Drawing 3 is drawing showing the outline of each process of manufacture of the 
semiconductor device of the 2nd operation gestalt of this invention, (a) - a p-type silicon semi- 
conductor substrate top - LOCOS - it is the sectional view which it is the sectional view which 
performed isolation, and (b) formed the polish recon film in the whole surface by law, and carried out 

It X imP a th6 u n m ? ld L im P urit y t0 the surfa <*, and (c) is the sectional view which formed 

the silicon oxide film on the polish recon film further. 

{Drawing^] Djiwjng4 is drawing showing the outline of each process of manufacture of the 
semiconductor device of the 2nd operation gestalt of this invention, (d) is a sectional view in the middle 

rtrw f r !! u V u W u 0n WhlCh the Silic0n 0xide fllm was P roc essed, and (e) having carried out dry 
etching of the part which the impurity of the polish recon film surface section contains from the 
condition shown in (d) from the condition shown in drawing 3 (c), and (f) is the sectional view which 
earned out dry etching of the part which does not contain the impurity of the polish recon film and 
formed the gate electrode from the condition shown in (e). 

iPrawir^Dmwing^ drawing showing the outline of each process of manufacture of the 
semiconductor device of the 2nd operation gestalt of this invention. From the condition shown in 
tang4 (f), (g) removes the silicon oxide film which exists between the gate electrode edge section 
and a component demarcation membrane, and carries out the ion implantation of the n mold impurity 

TZr Z'JL iS f Ctl n u Vi6W ^ ^ ich fl6ld WaS f0rmed - <W From ^ condition shown in(g), 
after forming a sidewall, the ion implantation of the n mold impurity is carried out between the sidewall 
fi?S TrZ <u COmpon f 1 demarcation membrane, and it is n+. It is drawing in which the field was 

IPmwingJJ Dj2wjn£6 is drawing showing the outline of each process of manufacture of the 
semiconductor device of the 2nd operation gestalt of this invention. 0) is the sectional view which 
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formed the titanium silicide film on silicon from the condition shown in drawing 5 (i) and (k) is 
drawing in which the condition shown in 0) to the interlayer insulation film was formed on the whole 
surface. 

prying!] Drawing! is drawing showing each process of the formation approach of the gate electrode 
by the conventional dry etching method, (a) forms the polish recon film through an insulator layer on a 
semi-conductor substrate. After carrying out the ion implantation of the impurity to the surface section 
it is the sectional view which formed the silicon oxide film and performed predetermined processing by 
predetermined etching, (b) Then, it is the sectional view which carried out dry etching of the polish 
recon him and formed the gate electrode, and (c) is the sectional view in which the sidewall was 
lormed, after removing the insulator layer of a gate electrode periphery. 

Prawing8]Drawing 8is drawing showing each process of the formation approach of the gate electrode 
by the conventional dry etching method, (d) is the sectional view which removed the silicon oxide film 
on a gate electrode from the condition shown in drawing 7 (c) by etching, and (e) is the sectional view 
which lormed the titanium silicide film on silicon from the condition shown in (d) 
[Description of Notations] 

1 16 [ - An impurity, 5, 10 20 / - The silicon oxide film, 6 / - A p-type silicon semi-conductor 
substrate 7 / - A component demarcation membrane, 9 / - 1 1 n mold impurity, 21 / - Gate oxide 12 / - 

f ' ii i " n+ 14 A fldd ' 22 ' " Interla y er insulation film / - 15 A sidewall, 23 - Titanium ' 
sihcide, 16 ] - 2 A semi-conductor substrate, 17 - An insulator layer, 3, 8, 18 - 4 A polish recon layer 



[Translation done.] 
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3 .In the drawings, any words are not translated. 
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[Drawing 8] 
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